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素具有显著性相关（PMn=0.012， PAs=0.03）。2. 精浆内 ACP 的酶活性（U/mL 精浆）与六
种金属含量之间没有统计学意义的相关性，而精浆中锰的含量与 ACP 酶比活力（U/mg 精浆
蛋白）存在负相关性（r=-0.431， p=0.049）。3. 精浆内α-糖苷酶的酶活性（U/mL 精浆）
与砷含量呈负相关（r=-0.367， p=0.023）。α-糖苷酶的酶比活力（U/mg 精浆蛋白）与金属
含量没有统计学意义的相关性。4. 活动率正常组的样品中α-糖苷酶酶活性（U/mL）明显高
于活动率异常组的α-糖苷酶的酶活（P<0.05）。5. 密度正常组的 ACP 酶活性（U/mL）（P<0.001）







要对精浆 ACP 酶活性产生抑制，砷则对精浆α-糖苷酶活性产生抑制。 
 



















   In this study, we determined the levels of seven metals (lead, cadmium, chromium, manganese, 
copper, arsenic, selenium) in human semen by inductively coupled plasma mass spectrometry 
(ICP-MS) and analyzed the correlations between the mental elements and parameters of semen 
(sperm density, sperm activity rate, and normal morphological sperm rate). We also detected two 
enzymes activities [Acid phosphatases (ACP) and α-glucosidase]. The results showed: 1. There’s a 
negative correlation between the levels of metal elements and the sperm motility. The higher the 
sperm motility, the lower the metals levels. In addition to cadmium, the levels of other metal 
elements were negatively correlated with the sperm density. There was a significant difference 
between the concentration of copper, arsenic and lead and the sperm density. (PCu = 0.002, PAs = 
0.007, PPb = 0.009); In addition to selenium and cadmium, the levels of other five elements in the 
group with abnormal sperm morphology were significantly higher than that of the normal group, 
which shows these five metal elements affected the normal sperm morphology rate; The levels of 
manganese and arsenic were significantly different between the abnormal and normal semen 
samples estimated by the all three parameters (PMn = 0.012, PAs = 0.03). 2. There’s no correlation 
between the ACP enzyme activity and the levels of the five metals, except the manganese content in 
the seminal plasma was negatively correlated with the ACP activity (r =- 0.431， p = 0.049). 3. 
α-glycosidase activity was negatively correlated with the arsenic levels (r =- 0.367， p = 0.023) but 
not correlated with the other metal. 4. The α-glucosidase activity in the group with normal motility 
rate was significantly higher than that in the group with abnormal motility rate. 5. The ACP activity
（p<0.001）and α-glucosidase activity (P <0.05) is significantly higher in the group with normal 
sperm density than that in the abnormal density. 6. The ACP activity in the group with the all three 
normal parameters was significantly higher than that in the group with the all three abnormal 
parameters (p <0.001). However, there’s no significant difference in the α-glucosidase activity 
between the two groups. The α-glucosidase specific activity (U/mg) in the group with the three 
normal parameters was significantly higher than that of the group with the three abnormal 
parameters (p <0.001), and there’s no significant difference in the ACP specific activity (U/mg) 















Our results show that the six metals (lead, chromium, manganese, copper, arsenic,  selenium) 
levels were negatively correlated with the sperm density, viability, malformation rate, and it is 
initially showed that the six metals have toxicity effects on human sperm quality. Manganese can 
inhibit the ACP activity while arsenic can inhibit the α-glycosidase activity in seminal plasma. 
 






















































































































































（Smith et al., 1992; WHO, 2001）。1971年国际癌症研究中心（IARC）将其定为第一类致癌物。
多年来学者们对砷的健康效应进行了广泛而深入的研究，对砷中毒的发病机制有了一定的了
解，有关砷中毒的发病机制提出了多种假说，包括:膜毒理学说，砷可致氧化应激（Hei , et al ., 















基化（Meearty et al .，2007；卢光明等，2001；Zhao et al .，1997）、抑制DNA修复、诱导细































































铅能直接损伤生精上皮，使生精细胞层次减少、疏松甚至脱落。据报道（Murthy et al .，1994），
成年雄性小鼠经不同浓度醋酸铅(250、500 和1 000 mg/kg) 灌胃染毒停止1周后，进行组织学
观察发现，250 mg/kg染毒组睾丸生精上皮细胞排列紊乱、疏松；随着剂量的增加，初级精母
细胞层和精原细胞层之间间隙加宽，生精细胞排列紊乱、层次不清甚至脱落；染毒停止3 周

























和6 mg/ml的醋酸铅，染毒15 d和45 d后，可见睾丸重量明显下降，睾丸曲细精管上皮细胞稀
疏，基膜增厚，相邻的支持细胞膜呈指状镶嵌，间质毛细血管充血、扩张、增生， 睾丸中凋
亡细胞增多（Gorbel et al., 2002; Adhikari et al., 2001）。一般认为，附睾也是Pb2+的敏感部位。
Pb2+可蓄积在大鼠附睾头和体部，使附睾的重量减轻（Gorbel et al. 2002; Adhikari et al.，2001; 
Batra et al., 2001），基膜和上皮损伤及细胞空泡化等（Sallmen et al., 2001）。 
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